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Industry School Partnerships: Boundary crossing to enable school 
to work transitions 
 
Industry-school partnerships (ISPs) are increasingly being recognised 
as a new way of providing vocational education opportunities 
particularly in industries where there are skills shortages. However, 
there is limited research investigating their impact on school to work 
transitions. This paper reports on a government-led ISP, the Gateway 
to Industry Schools Program, established in Queensland, Australia. 
Central to this initiative is the Resources Academy, a lead organisation 
for 28 schools and 17 multi-national sponsor companies. This research 
adopted a qualitative case study methodology and draws upon 
boundary crossing theory as means to understand a Minerals and 
Energy ISP. We distinguish four types of boundary crossing 
mechanisms, which partners navigate in ISPs. The main findings were 
that boundary crossing mechanisms assist ISPs to develop industry-
based contextualised curriculum and to prepare school students for 
employment.  
 
Key words: boundary crossing, partnership, school-to-work transition, 
industry. 
 
Introduction 
It has been argued that the major drivers of the economy in modern 
developed nations are the production of services based on creativity, 
information production and knowledge dissemination (Powell & 
Snellman, 2004).  The rhetoric around the knowledge economy has 
seeped into educational policy leading to curricula aimed at 
encouraging students to acquire “High-level qualifications” to meet the 
needs of changing and highly technologically driven economy (State 
of Queensland, 2002). Nevertheless, in countries like Australia and 
other resource rich countries the economy remains largely dependent 
on the exploitation of natural resources.  However, such industries are 
struggling to attract appropriately skilled workers in the face of the 
competing high qualifications agenda.  Even during time of economic 
downturn, media reports continue to present the view that skill 
shortages in key resource industries such as mining will threaten 
further economic development (Australian Broadcasting Corporation, 
2014). Both industry and government have become aware of the 
dilemma and hence to attract students into those critical industries 
have engaged in partnerships.  This strategy is not unique as 
internationally, government and industry stakeholders are actively 
involved in driving the Industry-school partnerships (ISPs) agenda. This 
agenda is characterised by collaborative arrangements between 
governments, industry, and schools to promote career trajectories.  
  
These ISP arrangements operate through policy and funding 
mechanisms (KPA Phillips 2010). However, a close study of the 
literature reveals that ISPs are fraught with vagueness. A range of 
terms are used to describe school partnerships, including the 
following: joint ventures; public-private partnerships; networks; 
coalitions; collaborations; social partnerships; business-school 
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relationships; school-business partnerships; community-school 
partnerships; industry-school engagement and industry-school 
partnerships (Phillips KPA, 2010; Robertson, Mundy, Verger & 
Menashy, 2012). These terms can be used to describe varying 
arrangements from formal contractual agreements through to informal 
cooperation and supportive arrangements to achieve mutual goals.  
For the purpose of this paper, the term Industry-School Partnerships 
(ISPs) will be employed. The rationale is that this research investigates 
how two Australian schools have partnered with the minerals and 
energy sector Australia to achieve mutually beneficial outcomes. 
Furthermore, for clarity, this paper will use M&E ISP when referring 
to minerals and energy industry-school partnerships. These include: (a) 
the Resources Academy; participating State High Schools; and 
minerals and energy companies. The Resources Academy assumes a 
leadership role in the brokering of partnerships at a central level, 
curriculum development, and the delivery of industry work experience 
programs, scholarships, camps, and professional development for 
teachers. 
Pillay, Watters, and Hoff (2013) highlight the benefits of ISPs 
afforded to the public sector. First, they argue that ISPs are posed as a 
method for the public sector to reduce costs through partnering with 
the private sector (also see Ball, 2009; Crump & Slee, 2005). This 
assertion is based on an assumption that the private sector generally 
possesses systems that allow for efficiencies not achievable by rigid 
public sector bureaucratic institutions (Billet, Clemans, & Seddon, 
2005). The second benefit Pillay et al. (2013) identified is that ISPs 
can help address the supply of educational services to geographically 
dispersed locations. Such dispersion can create barriers and 
coordination difficulties for rural and remote students (Boh, Ren, 
Kiesler & Bussjaeger, 2007; Kilpatick & Guenther, 2003). In 
Queensland where the current study is located, there are vast distances 
between cities and rural communities.  
The third and perhaps the most difficult for the public sector, is to 
keep pace with knowledge innovation and new work practices with 
innovative educational solutions. There is evidence in a business 
context that partnership arrangements allow convergence of partner 
perspectives, which can result in innovative solutions. These 
partnerships are based on trust and are drivers of innovation (Billet, 
Clemans, & Seddon, 2005; Blomqvist, Hurmelinna, & Seppanen, 
2005; Fawcett, Jones & Fawcett, 2012). As ISPs share resources and 
build trust there is potential for the operationalisation of innovative 
educational ideas. Herein lays a significant challenge as the respective 
potential partners operate through quite different cultural practices. 
Schools are personalised communities directed at the human welfare of 
students where outcomes are manifested through the personal growth 
of individuals. In contrast, industries are profit-oriented with outcomes 
that benefit investors and shareholders. 
 
Acknowledging the considerable cultural challenges, innovative 
ideas can be converted into external educational outputs that create 
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genuine value for school students and for industry. Examples, in the 
data of this research will support this claim. Notably, ISP potentially 
provides access to resources that are beyond the financial capacity of 
schools. These resources include equipment that is industry standard, 
which is in contrast to simple options available in school laboratories 
and workshops. Finally, through innovative contextualised industry 
curriculum ISP may produce knowledge transfer (Watters & 
Christensen, 2013).  
	
Having identified some of the benefits of ISPs, and to present a 
balanced discussion, this paper explores the problems associated with 
ISPs. These problems are primarily identified in the Australian context 
through government reports (Dandolopartners, 2012) however; their 
relevance extends to international contexts. First, ISPs can be hindered 
by a lack of clarity around vague objectives and aims of the 
partnership which make it difficult to measure their effectiveness. The 
broad framing of the ISP agenda is also problematic. For instance, 
some ISP models are inclusive of school, family, community groups 
and businesses, which tend to promote confusion, duplication and lack 
of focus. In contrast, the unique ISP landscapes in the resources 
industry in Australia where multinational company’s partner under the 
management of a lead organisation (Resources Academy) are targeted 
arrangements. 
 A further problem which can arise in ISPs is the lack of genuine 
commitment and cultural adjustment required by industry to work 
effectively with schools and students. Companies are obviously 
primarily driven by profits with various cultural aspects being 
secondary. However, it should be acknowledged that some mining 
companies are acutely aware of their impact on regional community 
life. The data in this study showed that this was particularly the case 
for older established companies. This paper argues that there needs to 
be cultural adjustment and cultural cohesion (Billet et al. 2005; 
Leonard, 2011) demonstrated by all partners for the objectives to be 
achieved, and for the benefits to be equitably distributed (Pillay, 
Watters & Hoff, 2013). Moreover, the considerable cultural 
differences between resource industry companies and schools presents 
the boundary crossing process as means to better understand the 
practical adjustments required for mutual benefit. Further, it should be 
acknowledged that resource industry companies differ considerably in 
cultural practices when compared with schools. However, there may 
also be elements of cultural consistency between the schools and 
companies in this study because many school students’ parents are 
employed in local resources companies. This fact tends to create 
indirect linkages between schools and companies that strengthen 
relationships among remote communities.     
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Background Literature 
The implications of heterogeneity among partners in the work of 
operationalising ISPs can create an unintended impasse. Yet, despite 
the diverse viewpoints of respective partners there is purpose in 
reconciling for mutual benefits. The concept boundary crossing is 
means to effectively transverse an apparent impasse between two 
disparate organisations such as a school and a multinational mining 
company. Simply put, “boundary crossing entails stepping into 
unfamiliar domains” (Engeström, Engeström, & Kärkkäinen, 1995, p. 
333). In ISPs this occurs at two levels. First, boundary crossing is a 
way of standardising partner interactions and to improve compatibility 
for functioning in the other setting (Akkerman & Bakker, 2011a; Star, 
1989). This will be achieved as a shared vision for the partnership is 
established and shared problems are addressed (Billet, Ovens, Clemans 
& Seddon, 2007; Pillay et al. 2013). Second, as the primary purpose of 
ISPs is to facilitate school to work transitions, there are outputs 
(industry-based contextualised educational programs) for school 
students that enable boundary crossing and development of a student’s 
compatibility for work. The implication is that students must be 
afforded opportunity to participate in legitimate boundary crossing, 
vocational education, and thereby increase their personal 
employability (Billet, 2002; Lave & Wenger, 1991). 
As a concept, boundary crossing has previously been applied to: (a) 
organisational systems and structures of universities and associated 
work-integrated learning programs (Kjellen, 2010); (b) teaching out-
of-field when teachers are not qualified to teach for example 
mathematics (Hobbs, 2011); (c) career change professionals entering 
the teaching workforce (Watters & Diezmann, 2012); and (d) 
combining school and apprenticeship (Akkerman & Bakker, 2011).  
Morse’s (2010) research on how partnerships create public benefit 
and are formed through collaboration across jurisdictional boundaries 
is useful in unpacking the concept of boundary crossing for ISPs. He 
describes key stakeholder organisations as structural catalysts that 
enable collaboration and the formation of partnerships. These 
organisations have the capacity to precipitate change by facilitating 
connections between potential partners. They enable the convergence 
of multiple perspectives because of their pre-existing connections 
across scales. For instance, in the context of the present paper the 
Resources Academy is a structural catalyst for an ISP between schools 
and multinational minerals and energy companies. The QMEA 
leverage the benefits of their direct connection to the industry peak 
body (Queensland Resources Council) and with companies to co-
produce outcomes for schools and industry.  
In ISPs, schools also need to facilitate boundary crossing with 
industry. Schools have physical boundaries (fences) to keep students in 
and others out; there are many legislative boundaries that exist to 
protect children; and there are government boundaries that gate keep 
(approval processes), for instance, which curriculum is taught in 
schools. Industry is also defined by boundaries. They set entry 
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standards for employment; they are bound by legislation such as 
workplace health and safety; they have certain cultural and behavioural 
boundaries expressed in codes of conduct; and they standardise 
operations in policies and procedures.  Transcending the foregoing 
boundaries is partly achieved through various stakeholders acting as 
structural catalysts, however further clarification on the specific 
characteristics of boundary crossing activities is necessary to 
understand how ISPs work.  
Cash et al. (2006) identified common characteristics associated with 
an organisation’s boundary crossing processes including: 
“accountability to both sides of the boundary; the use of boundary 
objects such as maps, reports, and forecasts that are co-produced by 
actors on different sides of the boundary; participation across 
boundary; convening; translation; coordination and complementary 
expertise; and mediation” (Cash et al. 2006, p. 8-9). These 
characteristics are grouped in two: (a) strategic; and (b) operational. 
For example, a partnership between a school and a coal mining 
company can be clarified and formalised in a memorandum of 
understanding – a strategic boundary crossing characteristic. An 
operational boundary crossing characteristic may include the 
convening of meetings between the school principal and mining 
representatives. Strategic and operational boundary crossing 
characteristics relevant to an M&E ISP are presented in Table 1.  
Table 1.  Strategic and operational boundary crossing characteristics in 
ISPs. 
Strategic characteristic ISP examples 
Boundary accountability Memorandums of understanding 
Governance arrangements 
Defined roles and responsibilities 
Shared vision 
Operational characteristics  
Boundary objects Hazard plans, risk assessments for 
student mine site visits. 
Participation across the boundary Mining geologist visits school to 
support an earth science lesson. 
Convening Meetings between school 
principal and mine management. 
Translation Delivery of curriculum in schools 
that defines common terminology 
used in mining. 
Coordination Coordination between school and 
mine to enable students to 
undertake a mine tour. 
	6
Complementary expertise Teachers and industry experts co-
producing curriculum. 
Mediation Resolving dispute/issue over 
student behaviour in industry-
based class.  
 
While Cash et al. (2006) detailed common characteristics they have 
not elaborated on how these manifest as process across organisational 
boundaries. Akkerman and Bakker (2011a) identified through an 
extensive literature review four boundary crossing mechanisms, which 
are presented in Table 2. These researchers suggest further research to 
investigate, “whether and how these four processes of mutual 
development of school and work practices take place” (Akkerman & 
Bakker, 2011 p. 170).  
Table 2.  ISP requirements and boundary crossing mechanisms.  
Requirements Boundary crossing 
mechanisms 
Shared vision 
Articulation of objectives 
Roles and responsibilities 
Governance model 
 
Identification 
Coordination 
Reflection 
Transformation 
 
Note. Adapted from Pillay et al. (2013) and Akkerman and Bakker 
(2011a). 
Acknowledging the above, this paper will employ Akkerman and 
Bakker’s (2011) four boundary crossing mechanisms as a lens to 
understand what is occurring in the M&E ISP in the Gateway to 
Industry Schools Program in Queensland, Australia (see Figure 1). To 
further clarify, the aim of this paper is primarily to understand the 
boundaries that partners cross and not to provide a critique of the four 
boundary crossing mechanisms. Below is discussion on how 
Akkerman and Bakker’s proposed mechanisms may be conceptualised 
for the M&E ISP. 
 
Figure 1.  Boundary crossing mechanisms that promote effectiveness 
in ISPs.  
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Identification. In ISPs identification is a process of delineating the 
differences between two partners. Basic questions are asked of 
partners, such as who are you, what do you do, and what will you 
bring to the partnership? Learning about the specific activities in both 
school and industry is an important mechanism to understand at the 
micro and macro level. For instance, for a student to be able to 
function in a mining industry context they must identify and apply 
basic occupational and health safety procedures. At the macro level, 
public sector education departments need to appreciate the financial 
limitations of companies to fund school activities in line with the 
economic fluctuations.   
Coordination. This is where repeated interactions facilitate the 
permeation of boundaries between partners. Coordination between 
school and industry is critical to effectively operationalising ISPs. 
Industry needs to learn about the activities of schools such as 
timetabling, student supervision, and curriculum requirements. 
Equally, schools need to appreciate the operational and productivity 
demands on industry as well as time constraints, and procedures for 
accessing worksites and key personnel. Clearly articulating the 
activities and constraints of both advance the effective coordination of 
ISPs. 
Reflection. This mechanism involves learning about and valuing the 
perspective of the partner as a result of feedback processes. Industry 
may for instance present a perspective about what curriculum content 
best equips students for apprenticeship and work, while schools may 
have a pedagogical perspective on how the curriculum is taught. 
Reflection is also inclusive of cultural perspectives such as behavioural 
standards; industry codes of conduct and school behavioural policies.  
Transformation. Finally, transformation occurs progressively as an 
outcome of the forgoing three boundary crossing mechanisms (See 
Figure 1). That is, as a partner identifies activities, establishes systems 
to coordinate activities, reflects on the perspectives of the partner, 
there will likely be genuine transformation or some change in current 
ISP practices leading to effectiveness. 
Aim 
Drawing together the background literature and theoretical framework, 
the aim of this paper is to present findings on the ways that ISPs 
employ Akkerman and Bakker’s (2011) four boundary crossing 
mechanisms.  
 
Context 
The study reported here was situated in the State of Queensland in 
Australia. The Queensland State Government, initiated an ISP called, 
the Gateway to Industry Schools Program to address perceived skill 
shortages and to promote economic development in key industries. 
Under this initiative one partnership is located in the minerals and 
energy sector. This partnership is coordinated through the Resources 
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Academy, the lead organisation for 28 schools and 17 multinational 
sponsors. The Resources Academy enables partnerships between 
industry and schools by facilitating boundary crossing activities as 
depicted in Figure 2.  
Acquiring an understanding of this strategic M&E ISP is critical 
given the prominence of the minerals and energy sector in the 
Australian economy and the significant work opportunities in the 
sector. Furthermore, this ISP may represent an interesting case for 
non-Australian readers. The aim of the Gateway to Industry Schools 
Program is to provide school students with opportunities to experience 
a range of careers from trades (vocational) to engineering and 
management (professional). A key objective is to achieve sustainable 
ISPs in order to expose and encourage secondary school students into 
career trajectories in particular industries (QMEA, 2011).  
The authors of this paper acknowledge that the resources industry 
ISP context in Australia is distinct from other industries. For instance, 
other regionally-based industries such as agriculture are experiencing a 
range of critical workforce development challenges. One such 
challenge is the mobility of workers between agriculture and the 
resources industry, which is driven by the attraction for a higher salary 
(Rolfe, Miles, Lockie, & Ivanova, 2007). In regional communities 
young people have observed first-hand the prosperity afforded through 
resources careers. Equally, young people are aware of the agricultural 
industry’s inability to compete on wages (Hossain, Eley, Coutts & 
Gorman, 2008). This fact would no doubt make it more difficult to 
implement ISP, boundary cross and ultimately enact school-to-work 
transition in the agricultural industry. 
 
Figure 2.  Boundary crossing between Resources Academy, schools, 
and industry. 
 
Methodology 
This research adopted a qualitative case study methodology to 
investigate three ISP partners: (a) participating schools; (b) industry; 
and (c) the Queensland Minerals and Energy Academy (lead partner 
organisation, QMEA). A purposive sampling method was employed 
where specific individuals such as those with a vocational education 
background were selected as participants who would likely contribute 
to the aims of this research (Given, 2008). All participants were 
provided with an overview of the research aims and a consent form to 
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assure anonymity. Summary of participants in the sample are 
presented in Table 3. 
 
Table 3 Research participants 
School Industry Resources 
Academy 
Principals (2) Apprentice manager 
(1) 
CEO (1) 
Deputy principal (1) Community liaison 
(1) 
Manager (1) 
Subjects heads of 
department (4) 
 Project officer (1) 
School teachers (3)   
Career officer (1)   
Workplace coordinator 
(1) 
  
School-based VET 
trainers (2) 
  
 
Data was drawn from two sources, namely documents and interviews 
conducted at two schools. To preserve confidentiality the two schools 
will be referred to as Black Mountain High and Dragline High. At the 
researcher’s request the participating schools provided a total of 10 
documents, including: memorandums of agreement, feasibility study 
proposal; communication plan; implementation plan; and a 
contextualised school science workshop program (See appendix A for 
the full list). The documents were checked for bias and accuracy. The 
rationale for using documents was to corroborate the interview data. In 
total, 17 interviews were conducted and subsequently transcribed into 
388 pages of written data. School, industry and QMEA interviews 
were conducted in a semi-structured conversational style for 671 
minutes exploring participants’ perspectives on the workings of the 
M&E ISP. 
The methodology of this research was positioned against priori 
theoretical concepts - the four boundary crossing mechanisms (Layder, 
1998). Despite this approach the researchers remained continuously 
responsive to data that was not absorbable into the framework. 
Thematic analysis of the data collected included exploration and 
coding (see Yin, 2009). Explanations and themes were built 
progressively by aligning priori codes to the boundary crossing 
theoretical framework and by making meaningful journalistic notes. 
Key themes were distinguished as important as they related to a 
patterned response or meaning within the data set. Some themes were 
based on prevalence within the data, while others were interpreted 
from the underlying ideas and perspectives of participants.  
 
Findings  
The following section presents findings in turn as they relate to the 
four boundary crossing mechanisms. Generally in this section there is 
a consensus of good outcomes presented. Such presentation is from the 
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data and appears to be the consensus as described by the participants 
and verified in documentation. Also, it should be noted that despite 
boundary crossing being an organisational mechanism adopted by 
partners, the findings are often observed as school students engage in 
boundary crossing activities facilitated by the M&E ISP.  
 
Identification - learning about the particular activities of school and 
work 
Within the M&E ISP in this study there were numerous examples in 
the data of Akkerman and Bakker’s (2011) first boundary crossing 
mechanism termed identification. Identification was particularly 
evident in the documents analysed such as memorandums of 
understanding, and communication and implementation plans (See 
appendix A). These documents clearly identified the governance 
arrangements, roles and responsibilities, and objectives of each 
partner. The detailed content within the documents illustrated that 
partners had undertaken a considerable lead-up process to understand 
respective objectives, constraints, and expectations. 
 
Coordination - coordinated processes between school and work  
Coordination is the second boundary crossing mechanism posited by 
Akkerman and Bakker (2011). There are many examples of 
coordination across boundaries occurring within the M&E ISP, which 
was supported by 100% of the participants interviewed. Of note, the 
Resources Academy is realising ISP objectives by actively 
coordinating access for school students to industry knowledge and 
skills. This is done through various negotiated activities such as school 
students’ mine tours and arranging for mining professionals 
(engineers, surveyors, geologists) to visit schools to participate in 
classes and support teachers with their industry knowledge. All 
participants interviewed described the importance of coordination 
between partners and appreciated the genuine intention to facilitate the 
above activities. Mines often have very stringent operational schedules 
but despite that they were flexible to work with the schools to 
accommodate the above activities. An illustrative response from one 
participant details what’s involved in coordinating activities between 
local mining companies and schools: 
 
It’s that negotiation with the school, do these dates suit 
you? What should we be doing? We’ll come in on this 
date, can you give us the phone number of the tuckshops 
so we can organise catering? It’s that level of engagement. 
Might be collecting forms and then sending them on to us 
to collate. We don’t often ask them – sometimes it’s 
depending on a school’s requirements. Sometimes we do 
ask them to do variations to school routines. More often 
than not, we ask the school to do that because they’re 
familiar with their own process (Resources Academy 
officer). 
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Eight of the ten documents analysed (in this research) for 
coordination across partner boundaries corroborated with the 
interview data. For instance, the M&E ISP communication plan 
and implementation plan were evidence of repeatable interactions 
that permeated the boundaries between partners. Both of these 
documents identified which partner was responsible for an 
activity, when it was to be achieved, and the status of the activity. 
The weight of evidence found in interview and document data in 
the M&E ISP demonstrates that for ISPs to be effective there 
needs to be ongoing coordination across organisational 
boundaries. Table 4 below presents the level of detailed boundary 
crossing coordination occurring. 
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Table 4. Implementation plan between Black Mountain High and coal 
mining company. 
Activity Stakeholder 
Group 
When Who Status 
Motivational 
breakfast 
Teachers, 
staff, 
students and 
families 
Week 3 
of the 
school 
calendar 
Motivational 
speaker 
opportunity 
(BMA) 
Complete 
Certificate I 
(RIO) 
Year 11 & 
12 students 
and trainer 
Week 5 
of Term 1 
(10 week 
program 
repeated 
in Term 
2) 
BMA trainer Complete 
Year 11 & 12 
Apprenticeship 
talks with 
Industry rep.  
Black 
Mountain 
High 
students and 
BMA  
Week 8 
Term 1 
Key speaker  
x 2 
Complete 
Expand your 
MINeD 
School 
students 
from 
Coalfields 
cluster 
(Year 10), 
QMEA, 
teachers, 
BMA 
28 March Industry reps 
leading 
groups of 
student 
activities. 
Complete 
 
Reflection – accepting the perspectives of partners 
The third boundary crossing mechanism of this paper’s framework is 
reflection.  
 
The most compelling evidence of reflection came from an interview 
with an industry representative responsible for recruitment and 
management of large numbers of apprentices from Black Mountain 
and Dragline High. The participant described how he personally 
worked with schools to implement change in two areas: (a) the raising 
of educational standards for apprentices resultant of technological 
advances in trade related occupations; and (b) the raising of cultural 
and behavioural standards expected in the workplace of employees. 
Reflecting the perspective of industry back to schools on these two 
sensitive issues could have impacted negatively on the M&E ISP. 
However, what actually occurred was a strengthening of the 
partnership, which was corroborated in an interview with the principal 
of Black Mountain High. The following quotation provides a 
description of the academic issues that industry was encountering with 
their apprentices: 
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To give you some context, every kid that we signed up this 
year – we signed up 49 kids this year as apprentices – 
every kid that goes to TAFE (Technical and Further 
Education) has to do a literacy and numeracy assessment. 
Out of the 49 kids, 12 passed, which means that they got 
less than three wrong. This is year 10 maths and it’s very 
basic English understanding, it’s not very high level stuff 
(Industry apprentice manager).  
 
As a result of boundary crossing, reflection, the initial programs that 
targeted year 10 students had to change the entry level for apprentices 
from year 10 to 12. This was a necessary change to enable apprentices 
to better cope with technological advances in industry and the 
associated knowledge necessary to be successful in trade related 
occupations. For example, electronic warning and productivity 
tracking components in mobile plant used in coal mines (haul trucks, 
graders, and hydraulic excavators) are complex systems that require 
competent tradespeople with specific knowledge, skills and contextual 
understanding. The grade 10 school curriculum did not sufficiently 
prepare the students for that type of knowledge. 
The second concern requiring reflection was to do with behavioural 
and cultural problems that industry was experiencing with their 
apprentices. To address this issue one company in partnership with 
Black Mountain High developed a method for screening future 
apprentices. First, schools identified students who were already 
displaying interest in an apprenticeship and were well behaved and 
academically suitable. Second, industry conducted mock interviews 
with potential apprentice candidates. This provided industry with the 
opportunity to articulate their expectations directly with candidates and 
to meet face-to-face with potential apprentices. An industry 
representative’s reflection describing the behavioural problems with 
new apprentices straight out of school is presented below to illustrate 
the concerns: 
 
The behavioural aspect of their time at school, they weren’t 
little angels, they were horrible little people, really. I guess 
we started raising the bar and that probably happened eight 
years ago. Then we would go back and talk to the school 
and what we found was that the teachers could tell these 
kids till they were blue in the face and they wouldn’t 
understand, but we need, as a company, to have a presence 
in the school as well because they hear it from us – and 
we’re on the interview panel – and they don’t cut the 
mustard, then they’ve really got no one to blame but 
themselves. So we started to raise the behaviour in all of our 
local schools (Industry apprentice manager). 
 
Industry representatives also reflected to schools a cultural issue that 
may be specific to the minerals and energy sector, defined by industry 
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as a sense of entitlement. In rural communities located in close 
proximity to mining and gas sites some students hold a view (as 
described by industry) that they are entitled to an apprenticeship or a 
job. A company representative made the following comment on this 
issue:  
 
In the old days when we did our recruitment it was that, if 
your Dad had a job, you had a job and you didn’t have to 
study and you could be a little pain [and yet get a job]. It’s 
taken a long time to change that perception. I really think 
kids at school now get it. They understand if they muck 
around at school and if they don’t get good grades, there’s 
a fair chance I’m not going to make it (Industry apprentice 
manager). 
 
The findings under the third boundary crossing mechanism were 
not presented as a result of prevalence across the data but rather 
interpreted by the researchers as an underlying theme that 
aligned to the theoretical framework. 
 
Transformation - reciprocating practices in response to one another 
Transformation is the outcome of (identification, coordination, and 
reflection) the preceding three boundary crossing mechanisms and 
where the ISP develops innovative responses to shared problems. Two 
examples of transformation that occurred in the M&E ISP are 
described below.  
The first example of boundary crossing transformation is evidenced 
in two co-produced vocational education programs. These are the 
Resources Academy Science, Mathematics and Related Technologies 
(QSMART) and the Certificate I and II in Resources and Infrastructure 
Operations (RIO). Both programs are innovative programs for students 
in year 11 and 12 who aspire to engineering and electrical 
apprenticeships. The M&E ISP developed the curriculum content to 
mirror authentic workplace practices and to address problems that 
apprentices were experiencing in the workplace. The exact 
development process undertaken was difficult to clarify from 
interviews because of variation in perspective and because some 
originators were no longer involved. Regardless, what is clear is that 
both vocational education programs are an example of boundary 
crossing transformation. All participants questioned support this claim, 
although there is a distribution of perspective across interviews. The 
program content was developed by identifying current industry 
practices while complying with standards set out for approved school 
subjects in Queensland. There is also evidence of ongoing 
coordination between partners to promote, maintain, and improve the 
programs.  
One pertinent example raised by multiple participants was to do 
with how these programs had been able to address mathematical 
problems experienced by apprentices in industry. Some companies had 
to teach entry-level apprentices the imperial measurement system 
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because the mobile plant and equipment used in the workplace was 
made in America. This particular issue was reflected back to 
partnership stakeholders and subsequently addressed within vocational 
education programs. An industry representative made the following 
comment on the continued use of imperial measurement: 
 
We still live in an inch world. I spend probably three or 
four days with them (school-based apprentices) just 
teaching them inches and thousands of an inch (Industry 
representative).  
 
Within these two vocational education programs students learn how to 
work safely and follow occupational health and safety policies and 
procedures and how to control risks. Having identified what is 
expected (gap in current curriculum) on a mine site prior to a site visit 
the students are able to function on site under close supervision. 
Resultant of analysis from all participants who commented on these 
vocational education programs the following statement from an 
industry trainer best describes how a supported transformation works 
in practice: 
 
Basically they learn (school students) – they have a study 
guide and they do tests and they learn the basics of going 
into the mining industry. So if they were to take an 
apprenticeship or a traineeship, when they go out they 
know what a hazard plan is, they know what a risk 
assessment is. They know the talkings of the mine so 
they’re not just going I’m at school and I’m going straight 
to the mine (Industry trainer). 
 
References to hazard plans and risk assessments within the forgoing 
reference are examples of what Star (1989) terms boundary objects. 
Boundary objects have a plastic quality that enables adaption but 
remain robust enough to maintain commonality across settings. 
Similarly, Billet (2002) emphasises the importance of objects, signs, 
tools, and symbols as means to gain access to workplace knowledge, 
although he uses the term workplace artefacts rather than boundary 
objects. These documents (hazard plans & risk assessments) are co-
produced by school students with guidance from an industry trainer. 
Knowledge of how these technical documents are constructed enables 
students to boundary cross and approximates their performance with a 
base level of contextualised knowledge during their participation in 
these programs. It could also be argued that learning activities 
(developing a hazard plan) conducted with guidance and feedback 
from an industry trainer is an example of the third boundary crossing 
mechanism, reflection. Explicit guidance provides the students with an 
industry perspective and insight into the criteria for appropriate 
performance in the workplace. 
Two participants also identified some challenges with these 
vocational programs, such as, the duplication of elements from 
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general mathematics, and the limited capacity of school teachers to 
contextualise the content to authentic industry examples. The second 
problem of linking the content to industry practice is described below: 
 
I’m quite comfortable with the curriculum content of the 
subject, but drawing those links – I’m very new to the 
mining town. Prior to moving to (Dragline High) I had 
very little knowledge of the process of mining. So I’m 
finding that’s where I need to put the bulk of my work in. 
It’s not in the content, but learning how to link the content 
to the actual processes that happen in the mine (Head of 
maths/science). 
 
Despite these problems there was a weight of support for the two 
vocational education programs from the participants interviewed. One 
large employer demonstrated their ongoing support with the statement 
below:  
 
75% of the apprentices that we employed over the past 
five years have come from schools that have done 
QSMART maths (Industry apprentice manager). 
 
These vocational education programs have promoted boundary 
crossing in two directions. First industry representatives (engineers, 
geologists, and surveyors) are supporting teachers in the classroom by 
providing access to industry standard equipment and technical 
knowledge. Second, school students are border crossing to experience 
first-hand a community of practice in the M&E industry. School 
teachers are also experiencing boundary crossing transformation as 
they engage in various activities, including professional development 
offered by the Resources Academy. These claims are supported by all 
of the participants interviewed and illustrated by one representative 
example below: 
 
But I’ve had people – geologists and what not come from 
mines to do talks and bring equipment and show classes 
some real life experience. But we have had kids travelling 
to the mine to see how things happen all the time. We’ve 
got relatively good working relationships with key people 
in the mine. So when we need to know something I 
definitely feel that there are people I can approach to get 
more of an insight. (Head of maths/science Dragline 
High). 
 
The second example of boundary crossing transformation was 
observed at Black Mountain High where the school is positioning 
itself more broadly as an education and training precinct for the 
community and the M&E industry. The school principal talked at 
length about his idea across three interviews. The quote below 
provides one example of how the school is actively seeking to 
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transform the way that the whole community thinks about and utilises 
the school facilities: 
 
Currently as a school – I’ve put a proposal to them 
(industry and community council) around saying, let’s 
look at education training for all the district that surrounds 
and say, if we’re are going to do it properly, let’s make it 
so there’s one spot (Black Mountain High) where people 
go. (School principal). 
 
To corroborate the interview data a feasibility study proposal was also 
analysed (see Appendix A). The document outlined to the Queensland 
State government the need for a training and education precinct at 
Black Mountain High with emphasis on how partnership among key 
community stakeholders could be expanded. Aligned with the 
theoretical framework of this research the terms of reference attached 
to the feasibility proposal detailed boundary crossing transformation 
examples which are presented below: 
 
The precinct will be established to: 
 Improve community access to trade training facilities 
that meet industry standards; 
 Improve community access to recreation facilities and 
hobbies; 
 Up-skill community members to enable engagement of 
skilled workers into local employment; and 
 Create a facility for community members to become 
engaged with education and training and establish 
networks within the community (Feasibility proposal and 
terms of reference). 
 
The data analysis and findings presented above provide evidence of 
rich descriptive data derived from interview and document sources to 
analyse and explain the boundaries that partners navigate. This paper 
will now turn to discussion on how boundary crossing mechanisms 
work to enable the overall objectives of ISPs. 
 
Discussion 
Having adopted boundary crossing mechanisms as a lens to understand 
the boundaries crossed in the M&E ISPs there are three key findings 
worthy of further discussion. The first is how boundaries were crossed 
in the development and implementation of contextualised curriculum. 
The second is how M&E companies and schools communicate and 
transform school student’s behaviour to prepare them for employment 
as apprentices. The third and final point of discussion is how boundary 
crossing can lead to employment and or further education. 
 
Boundary crossing enables contextualised curriculum 
As noted earlier, one of the drivers of ISPs in the secondary education 
sector is the increasing recognition that knowledge is best acquired 
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with experience in the context in which it is produced and applied 
(Duguid, 2008). Lave and Wenger (1991) posit that schools are 
decontextualized institutions but refrain from detailed analysis so as 
not to develop an oppositional theoretical perspective. However, others 
such as Eames (2003) found that employers typically believe new 
employees will have gaps between employer’s expectations and what 
students have learnt at school. The progressive development of 
research in this area has over the past 30 years contributed to increased 
involvement of industry in school education. Moreover, contextualised 
curriculum such as the vocational education programs described in this 
paper is example of such understandings.  
The M&E ISP developed the Certificate I and II in RIO and the 
QSMART subject and subsequently had them approved by relevant 
government authorities. The Resources Academy have continued to 
promote these programs to support the industry-based curriculum 
needs of schools and to “showcase innovative and emerging 
technologies in industry” (QMEA 2013). Schools in isolation are 
unable to provide access to such technology, which supports 
Akkerman and Bakker’s (2011) claim, “one cannot expect schools to 
be continuously up to date with rapid technological changes” (p. 170). 
However, this research found that as schools partner with industry they 
are able to access the latest knowledge and skills on behalf of their 
students, which may result in school-to-work transitions - 
apprenticeships. Similarly, Higham and Farnsworth (2012) argue that 
at the individual teacher level, those who maintain membership in both 
teaching and industry communities of practice are able to bridge 
educational and vocational domains, and as such are better positioned 
to enact a curriculum that enables school-to-work transitions. 
Lave and Wenger’s (1991) concept of legitimate peripheral 
participation may in part explain why understanding and navigating 
the dynamics of boundaries enables the development and 
implementation of contextualised curriculum. The term could arguably 
be restated as legitimate boundary crossing. They define the term as, 
“learners (who) inevitably participate in communities of practitioners 
and that the mastery of knowledge and skill requires newcomers to 
move to full participation in the sociocultural practices of the 
community” (Lave and Wenger 1991, 29). By way of example, an 
ideal scenario of legitimate boundary crossing and contextualised 
curriculum for a school student interested in pursuing a career as a 
diesel fitter for mining mobile plant might include: 
 
 Commencing a school-based apprenticeship in diesel fitting; 
 Learning in an industry contextualised format from a teacher 
with industry exposure; 
 Receiving guidance and mentoring from an experienced diesel 
fitter; 
 Clarifying pros and cons of the diesel fitter job role; 
 Participating in typical diesel fitter activities; and 
 Clarifying the necessary skills and knowledge to be successful. 
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It should be acknowledged in the forgoing example that it is an 
extensive process for a school student to progress from peripheral 
participation to full participation as a qualified tradesperson. Nor does 
this paper intend to imply that simply applying boundary crossing 
mechanisms ensures school-to-work transition. Moreover, there are 
labour market fluctuations which influence employment outcomes. 
However, even when there is strong demand for minerals and energy 
resources and possibly skill shortages, there is need for ISPs that 
provision future apprentices with industry-based curriculums. 
Arguably, it is in times of high demand where apprentices are rushed 
into work beyond their experience and competency level where the 
navigation of the boundaries between the peripheral and full 
participation is more critical. 
 
 
Boundary crossing mechanisms transform school student’s 
behaviour to prepare them for employment as apprentices 
Given that it is part of a schools mandate to prepare students for the 
world of work, the authors of this paper argue that teachers must have 
a basic understanding of employability and be able to link the school 
curriculum to authentic work experiences. Equally, if industry hopes to 
attract school students as future employees they must build mutually 
beneficial relationships with schools. Industry will naturally seek to 
articulate their expectations for future employees and attempt to 
influence the curriculum accordingly. Understandably critics of ISPs 
will be concerned about the level of influence that some industries 
have on school curriculum—the age-old debate over liberal education 
versus vocational oriented education. In recent years, job ready and 
just in time training has increased the focus of education systems 
capacity to adequately prepare and supply a competent workforce. 
Acknowledging the above discussion, senior school students (Year 10-
12) should be growing in individual agency, and engaging effort fully 
in vocational education programs to enhance their employability 
(Billet, 2002).  
An unexpected finding of this research was the sense of job 
(apprenticeship) entitlement of school students whose parents have 
long been employed by minerals and energy companies in Queensland. 
Companies interviewed noted that the attitude was pervasive, despite 
the poor behaviour and academic results of some school students who 
expected employment regardless. There is evidence of mixed results 
across the literature on the benefits of kinship ties on organisational 
performance (Cruz, Justo & De Castro, 2012) with some literature 
arguing that extensive kinship ties can limit an organisation’s access to 
new knowledge because of closed social networks (Peng, 2004). 
Through boundary crossing the M&E ISP has provisioned means to 
address this sense of job entitlement based on kinship, as industry 
reflected and shared the problem with school partners (third boundary 
crossing mechanism). With support from Black Mountain High, 
industry has been able to influence and transform the behaviour of 
prospective apprentices. This transformation (fourth boundary crossing 
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mechanism) has been achieved as partners worked together to 
articulate the academic and behavioural criteria for apprenticeship. On 
this basis, minerals and energy companies will likely reap the benefits 
of employing school students from catchment areas, even multiple 
family members, while maintaining high technical and behavioural 
standards. 
 
Conclusion 
In summary, as innovative industry-based curriculum is co-produced 
across organisational boundaries, there is opportunity to address the 
forces that typically constrain the advancement of public sector 
education. Greater than this is the personal benefit afforded to the 
beneficiaries of ISPs, that is, school students who are improving their 
employability chances. It should be noted that these opportunities are 
only possible when industry and schools are prepared to cross their 
traditional boundaries.  
 
Acknowledgements 
This research was supported under Australian Research Council's 
Linkage Projects funding scheme (project number LP100200052: 
Industry school partnerships project: A strategy to enhance education 
and training opportunities).  Support was also provided by the 
Queensland Department of Education and Training, and Independent 
Schools Queensland. 
 
References 
Australian	Broadcasting	Corporation.	2014.	Skills	shortage	blocks	
mining	boom	benefits.		
http://www.abc.net.au/news/2013‐03‐20/mining‐productivity‐
warning/4584266 
Akkerman, Sanne F., and Arthur Bakker. "Boundary Crossing and 
Boundary Objects." Review of Educational Research 81, no. 2 
(June 1, 2011 2011): 132-69. 
Akkerman, Sanne F, and Arthur Bakker. "Crossing Boundaries 
between School and Work During Apprenticeships." [In English]. 
Vocations and Learning 5, no. 2 (2012/07/01 2012): 153-73. 
Ball, Stephen J. "Privatising Education, Privatising Education Policy, 
Privatising Educational Research: Network Governance and the 
‘Competition State’." Journal of Education Policy 24, no. 1 (2009): 
83-99. 
Billett, Stephen, Carolyn Ovens, Allie Clemans, and Terri Seddon. 
"Collaborative Working and Contested Practices: Forming, 
Developing and Sustaining Social Partnerships in Education." 
Journal of Education Policy 22, no. 6 (2007): 637-56. 
Billett, Stephen, Allie Clemans, and Terri Seddon. "Forming, 
Developing and Sustaining Social Partnerships." Adelaide: 
NCVER, 2005. 
Billett, Stephen. "Toward a Workplace Pedagogy: Guidance, 
Participation, and Engagement." Adult Education Quarterly 53, no. 
1 (November 1, 2002 2002): 27-43. 
	21	
Blomqvist, Kirsimarja, Pia Hurmelinna, and Risto Seppänen. "Playing 
the Collaboration Game Right—Balancing Trust and Contracting." 
Technovation 25, no. 5 (5// 2005): 497-504. 
Boh, Wai Fong, Yuqing Ren, Sara Kiesler, and Robert Bussjaeger. 
"Expertise and Collaboration in the Geographically Dispersed 
Organization." Organization Science 18, no. 4 (2007): 595-612. 
Cash, D. W., Adger, W., Berkes, F., Garden, P., Lebel, L., Olsson, P., 
Pritchard, L, and Young, O.  “Scale and cross-scale dynamics: 
Governance and information in a multilevel world.” Ecology and 
Society 11, no. 2 (2006): 8. 
Creswell, John 2012. Educational research: Planning, conducting, and 
evaluating quantitative and qualitative research. (4th ed.). Boston, 
MA: Pearson. 
Crump *, Stephen, and Roger Slee. "Robbing Public to Pay Private? 
Two Cases of Refinancing Education Infrastructure in Australia." 
Journal of Education Policy 20, no. 2 (2005): 243-58. 
Cruz, C., Justo., R., & De Casto, J. . “Does family employment 
enhance MSEs performance? Integrating socioemotional wealth and 
family embeddedness perspectives.” Journal of Business Venturing, 
27 no. 1 (2012): 62-76. 
Dandolopartners. 2012. Interim evaluation of the national partnership 
on youth attainment and transitions: A report for the Department of 
Education, Employment and Workplace Relations. Retrieved from 
http://www.dandolo.com. Au/2012060572/national-partnership-
evaluation-report-published-72 
Duguid, Paul. 2008. Prologue: Community of practice: Then and now. 
Oxford University Press. doi: 
1093/acprof.oso/9780199545490.003.0001  
Eames, C. “Learning to work: Becoming a research scientist through 
work experience placements.” Asia-Pacific Journal of Cooperative 
Education, 4 no. 2 (2003): 7-15. 
Engeström, Yrjö, Ritva Engeström, and Merja Kärkkäinen. 
"Polycontextuality and Boundary Crossing in Expert Cognition: 
Learning and Problem Solving in Complex Work Activities." 
Learning and Instruction 5, no. 4 (// 1995): 319-36. 
Fawcett, E. S., Jones, S. L., & Fawcett, A. M. 2012. “Supply chain 
trust: The catalyst for collaborative innovation.” Business Horizons 
55, (2012): 163-178. doi: 10.1016/j.bushor.2011.11.004 
Gajda, R. 2004. “Utilising collaboration theory to evaluate strategic 
alliances.” American Journal of Evaluation 25, no. 65 (2004): 65-
77. doi: 10.1177?109821400402500105 
Higham, Jeremy, and Valerie Farnsworth. "What Makes a Course 
Vocational? School-Based Work-Related Programmes in Canada in 
Dialogue with a Community of Practice." Journal of Education and 
Work 25, no. 4 (2012/09/01 2012): 443-71. 
Hobbs, Linda. 2012. “Teaching out-of-field: Factors shaping identities 
of secondary science and mathematics.” Teaching Science 58, no. 1 
(2012): 23-31. 
 
	22	
Hossain, Delwar, Rob Eley, Jeff Coutts, and Don Gorman. "Mental 
Health of Farmers in Southern Queensland: Issues and Support." 
Australian Journal of Rural Health 16, no. 6 (2008): 343-48. 
Kilpatrick, S, and Guenther, J. 2003. Successful VET partnerships in 
Australia. International Journal of Training Research, 1 (1) 23-43. 
Kjellen, B. “Cases as boundary objects: Transfer and authenticity in 
work-integrated learning.” Journal of Cooperative Education and 
Internship 44, no. 2 (2010): 26-31. 
Lave, Jean, and Etienne Wengner. 1991. Situated learning: Legitimate 
peripheral participation. US: Cambridge University Press. 
Layder, D. 1998. Sociological practice: Linking theory and social 
research. London: Sage. 
Leonard,	J.	“Using	Bronfenbrenner’s	ecological	theory	to	
understand	community	partnerships:	A	historical	case	study	
of	one	urban	high	school”.	Urban	Education,	46,	no.	5,	(2011):	
987‐1010.	doi:10.1177/0042085911400337	
Merriam, S. B. 1998. Qualitative research and case study applications 
in education. Revised and expanded version from “case study 
research in education”. San Francisco, CA: Jossey-Bass 
Publishers. 
Morse, Ricardo S. "Integrative Public Leadership: Catalyzing 
Collaboration to Create Public Value." The Leadership Quarterly 
21, no. 2 (2010): 231-45. 
Peng, Y.  “Kinship networks and entrepreneurs in China’s transitional 
economy.” American Journal of Sociology 109, no. 5 (2004): 1045-
1074. doi: 10.1086/2382347 
Phillips KPA. 2010. Unfolding opportunities: A baseline study of 
school business relationships in Australia, final report. Department 
of Education, Employment and Workplace Relations. 
Pillay, Hitendra, James Watters, and Lutz Hoff.  “Critical attributes of 
Public-Private Partnerships: A case study in vocational 
education.”International Journal of Adult Vocational Education 
and Technology (IJAVET)4, no. 1 (2013): 31-45. 
Powell, Walter W, and Kaisa Snellman. "The Knowledge Economy." 
Annual review of sociology  (2004): 199-220. 
Queensland Minerals and Energy Academy. (2013). Retrieved from 
http://www.qmea.org.au 
Queensland Minerals and Energy Academy. (2011). Annual Report. 
Retrieved from http://www.qmea.org.au 
Robertson, S, L, and A Verger. Governing Education through Public 
Private Partnerships. University of Bristol, Bristol BS8 1JA, UK, 
http://susanleerobertson.com/publications/Centre for Globalisation, 
Education and Societies, 2012. 
Rolfe, John, Bob Miles, Stewart Lockie, and Galina Ivanova. "Lessons 
from the Social and Economic Impacts of the Mining Boom in the 
Bowen Basin 2004-2006." Australasian Journal of Regional Studies 
13, no. 2 (2007): 134. 
Star, Susan Leigh, and James R. Griesemer. "Institutional Ecology, 
'Translations' and Boundary Objects: Amateurs and Professionals in 
	23	
Berkeley's Museum of Vertebrate Zoology, 1907-39." Social 
Studies of Science 19, no. 3 (1989): 387-420. 
State	of	Queensland.	2002.	Education	and	training	reforms	for	the	
future.		Accessed	on	3/4/2014	from	
http://deta.qld.gov.au/corporate/pdf/etrf‐whitepaper.pdf 
Watters, James, and  Clare Christensen. 2-5 July, 2013. Vocationalism 
in science and technology education: Aligning school curricula 
with workplace needs? Paper presented at the 44th Australasian 
Science Educators Research Association conference, Te Papa 
Tongarewa; Wellington, New Zealand. 
Watters, James, and Carmel Deizmann. 2012. Mid-Career 
Professionals in STEM Transitioning in School Teaching: Barriers 
at the Border.  Paper presented at The Second International STEM 
in Education Conference. Beijing. 
Yin, R. K. (2009). Case study research: Design and methods (4th ed.) 
Thousand Oaks: Sage. 
 
 
 
 
Appendix 
 
Appendix A. List of documents analysed in this research. 
 
 
 
